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IN THE CLAIMS: 

Please amend the claims as follows: 

1-10. Canceled. 

1 1 . (Previously Presented) A program recording apparatus comprising: 

a program information input unit for inputting program information concerning 
programs; 

a program recording setting unit for setting the recording of programs; 

a recording unit for writing and erasing data containing contents of said programs on a 
recording medium; and 

a management unit for storing program information inputted from said program 
information input unit and for recording said programs by said recording unit according to 
said setting for recording and independent of said setting for recording, 

wherein said program recording setting unit can carry out a comprehensive setting for 
recording which makes a plurality of pairs of recording/erasing operations; and 

in the case that a recording of a program which belongs to a program group 
comprising programs which have been comprehensively set for recording is carried out, said 
recording unit may carry out the recording by erasing programs which have, already, been 
recorded before the recording is carried out and which belong to said program group. 

12. (Original) A program recording apparatus according to claim 11, characterized in that in 
the case that a recording of a program belonging to said program group is carried out, said 
recording unit carries out the recording by erasing the programs belonging to said program 
group, which have already been recorded before the recording is carried out. 
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13. (Currently Amended) A program recording medium characterized by the recording of 
programs and/or data in order to make a computer carry out the entire, or part of, the 
functions of the entire, or part of, the unit of the present invention according to any of claims 
4^-2^ 1 1 or 12, and characterized by being readable by computer. 



14. (Canceled) 



Clean Copy of Substitute Specification 



SPECIFICATION 
TITLE OF THE INVENTION 

Program Recording Apparatus and Program Recording Medium 

BACKGROUND OF THE INVENTION 
Field of the Ixiventiion 

The present invention relates to a program recording 
apparatus . 

Related Art of the Invention 

First, a structure of a program recording apparatus 
according to a prior art is described in reference to Fig 18. 
Here, Fig 18 is a configuration view of a program recording 
apparatus according to a prior art . 

The main tuner 10 is a unit receiving an analog broadcasting 
channel which becomes a recorded image object from an antenna 
1 . 

A sub- tuner 2 0 is a unit receiving electronic program 
infoirmation provided by a broadcasting station (not shown) from 
the antenna 1. A data decoding processing part 21 is a unit 
inputting a signal from the sub-tuner 20 so as to extract and 
decode electronic program information which multiplexed between 
vertical retrace line sections of a particular channel. 

An image/speech sound encoding processing part 3 0 is a 
part for inputting a signal from the main tuner 10 so as to code 



a digital image/speech sound signal by MPEG, or the like. 

Amicro controller 240 wherein a clock and graphic function 
are built in is a unit which can generate program management 
information as graphics so as to control the display by a data 
display part 90 in accordance with the operation of an infrared 
remote controller 250 by a user, A memory 41 is a unit maintaining 
work memories required for electronic program information, 
program management information and the operation of the micro 
controller 240 wherein a clock and graphics function is built 
in . 

The memory 41 stores electronic program information as 
shown in Fig 2. Here, Fig 2 is a list of electronic program 
information (appropriately extracted from electronic program 
information delivered in the week of July 28, 1999) at 20:30 on 
August 12, 1999. 

Electronic program information provided by a broadcasting 
station (not shown) is formed of seven items: channel, program 
title, broadcast date and time , genre, program summary, television 
personalities and series information. The channel is a 
broadcasting channel of programs . The program title is the title 
of a program. Broadcast date and time are the date and time when 
the program broadcast is started and the date and time when the 
program broadcast is finished. The genre is the category which 
reflects the contents of the program and is any of "news , " "movies , " 
"sports, " "drama, " "documentary, " and "others . " The program 
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summary is a summary of the program contents, which is able to 
be omitted. The television personalities are the people who 
appear on the program, which are able to be omitted. The series 
information shows broadcast format of a program, or the like, 
and is information which is attached in the case that the program 
consists of a series. 

In addition, the memory 41 stores program management 
inforraation as shown in Fig 19. Here, Fig 19 is a list of program 
management information (recorded programs and programs set for 
recording are extracted) at 20:30 on August 12, 1999 according 
to a prior art . 

The program management information is formed of seven item 
of present time, maximum recording time, priority criterion for 
eras ing programs , channel, programgroup , program group recording 
criterion and program recording condition (broadcast start date 
and time and recording time are included) . 

The present time is current time. The maximum recording 
time is the maximum value of the total of the program recording 
time which can be recorded in a recording medium 261 . Here the 
maximum recording time of the recording medium 261 is 12 hours. 

The priority criterion for erasing programs is a criterion 
which is set by a user, which determines the priority with respect 
to the erasure of data containing the contents of the recorded 
programs or the programs set for recording and which is the 
"broadcast starting date and time" (that is to say, the data which 
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contains the contents of the program of which the broadcast 
starting date and time is earlier are erased according to 
priority) . 

The channel is a broadcasting channel of programs. A 
program group is a series of series information offered by a 
broadcasting station (not shown) . The program group recording 
criterion is a criterion with respect to the recording of data 
which contains the contents of programs which is set for each 
program group and which enables the selection of either of "record 
the newest x times (x is substituted by a concrete numeral)" or 
"record every time" for each program group. 

The program recording condition is a condition with respect 
to program recording and is any of "set for recording^ " "recorded" 
or "recording." Here, in the column of the program recording 
condition the starting date and times of program broadcasting 
and recording time of a program (noted in parentheses) are also 
noted. Here, the starting date and time of program broadcast 
in the present column also represents the program title and is 
noted, for example, as 1999/0812/21:00 in Fig 20 for the program 
"Total Solar Eclipse" in Fig 2 . In addition, the recording time 
of a program is the broadcasting time of the program. 

The infrared remote controller 250 is a unit commanding 
the power source control , channel switching, set ting for recording 
a program, and password input of the recording setter to the micro 
controller 240 wherein a clock and graphics function are built 



- 4 - 



4) k 



in through the infrared reception part 51. 

The media control part 60 is a part for inputting a signal 
from the image/speech sound encoding processing part 3 0 and the 
micro controller 240 wherein a clock/graphics function are built 
in so as to carry out writing in and erasing of the data in the 
recording medium 2 61. 

An image/speech sound decoding processing part 70 is a 
part for inputting a signal from the medium controlling part 60 
so as to decode a digital/image speech sound signal. 

An image/speech sound/graphics switching part 80 is apart 
for inputting a signal from the main tuner 10 , the micro controller 
240 wherein a clock and graphics function are built in and the 
image/speech sound decoding processing part 70 so as to switch 
the outputs of image, speech sound and graphics. 

The data display part 90 is a part for inputting a signal 
from the image/speech sound/graphics switching part 80 so as to 
render an image and speech sound on a CRT (cathode ray tube) 91. 

The operation of the program recording apparatus according 
to a prior art which has the above described configuration is 
described in reference to Figs 18 to 20. 

First, the operations of the program recording apparatus 
according to a prior art when receiving electronic program 
information offered by a broadcasting station (not shown) and 
when forming program management information are described. 

The sub- tuner 2 0 receives , from the antenna 1 , the electric 
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wave sent out from a broadcasting station (not shown) extracts 
data which has electronic program information and carries out 
signal output to the data decoding processing part 21. The data 
decoding processing part 21 decodes a signal inputted from the 
sub-tuner 20 and carries out signal output to the micro controller 
240 wherein a clock and graphics function are built in. The micro 
controller 240 wherein a clock and graphics function are built 
in inputs a signal from the data decoding processing part 21, 
which is outputted to the memory 41. 

The memory 41 inputs a signal from the micro controller 
24 0 wherein a clock and graphics function are built in and stores 
electronic program information of fered by a broadcasting station . 
The memory 41 stores electronic program information as shown in 
Fig 2 at 20:30 on August 12, 1999. 

In addition, the micro controller 240 wherein a clock and 
graphics function are built in refers to the electronic program 
information and forms program management information as shown 
in Fig 19, which is stored in the memory 41. 

Next, the operation of the program recording apparatus 
according to a prior art when carrying out a setting for recording 
a program group "Total Solar Eclipse" through the record 
indication by a user at 20:30 on August 12, 1999 is described. 

The infrared remote controller 250 inputs a signal, which 
commands the recording of the program group "Total Solar Eclipse" 
according to a record indication by the user, to the micro 
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controller 240 wherein a clock and graphics function are built 
in through the infrared reception part 51. Here, the record 
indication contents by the user are that the channel is "12," 
the program group is "Total Solar Eclipse" and the program group 
recording criterion is "record every time." 

The micro controller 240 wherein a clock and graphics 
function are built in inputs a signal of the above described record 
indication from the infrared remote controller 50 . In addition, 
the micro controller 240 wherein a clock and graphics function 
are built in refers to electronic program information as shown 
in Fig 2 based on the input signal and recognizes that the program 
group "Total Solar Eclipse" comprises a program "Total Solar 
Eclipse (first )" which is broadcast from 21 : 00 on August 12 , 1999 
and of which the recording time is 2 hours, and a program "Total 
Solar Eclipse (second) " which is broadcast from 21:00 on August 
12, 1999 and of which the recording time is 2 hours. The micro 
controller 240 updates the program management information as shown 
in Fig 19 to program management information as shown in Fig 20. 
Here, Fig 20 is a list of updated program management information 
at 20:30 on August 12, 1999, which is different from Fig 19 in 
the point that information with respect to the program group "Total 
Solar Eclipse" is written in. 

The micro controller 240 wherein a clock and graphics 
function are built in stores that updated program management 
information in the memory 41. 



Next, the operation by the program recording apparatus 
when recording the program "Total Solar Eclipse (first) " at 21 : 00 
on August 12, 1999 is described. 

The micro controller 240 wherein a clock and graphics 
function are built in refers to program management information 
as shown in Fig 2 0 when it becomes close to 21:00 on August 12, 
1999 and recognizes that sufficient empty space exists in the 
recording medium 261 for recording the program "Total Solar 
Eclipse (first)" (noted as 1999/0812/21:00 in Fig 20) of which 
the recording time is 2 hours because the maximum recording time 
of the recording medium 261 is 12 hours and the total recording 
hours of the programs of which the program recording condition 
is "recorded" is 10 hours at 21:00 on August 12, 1999. 

The main tuner 10 receives electric waves sent out from 
the broadcasting station (not shown) from the antenna 1 when it 
becomes 21:00 on August 12 , 1999 , and extracts data which contain 
the contents of the program "Total Solar Eclipse (first)" so as 
to carry out signal output to the image/speech sound encoding 
processing part 3 0 . The image/speech sound encoding processing 
part 3 0 encodes a signal inputted from the main tuner 10 and carries 
out a signal output to the medium control part 60. The medium 
control part 60 inputs a signal from the image/speech sound 
encoding processing part 30 and starts the writing in of the data 
which contains the contents of the program "Total Solar Eclipse 
(first)" to a recording medium 261. In addition, the medium 
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control part 60 carries out a signal output, of the start of the 
writing in of the data which contains the contents of the program 
"Total Solar Eclipse (first)" to the recording medium 261, into 
the micro controller 40 wherein a clock and graphics function 
are built in. 

The micro controller 40 wherein a clock and graphics 
function are built in updates program management inf oirmation as 
shown in Fig 21 and stores this in the memory 41. Here, Fig 21 
shows a list of program management information at 21 : 00 on August 
12, 1999 which is different from Fig 20 in the point that the 
program recording condition of the program "Total Solar Eclipse 

(first)" is "recording." 

Next, the operation of the program recording apparatus 
when carrying out recording of the program "Total Solar Eclipse 

(second)" at 21:00 on August 13, 1999 is described. 

The micro controller 240 wherein a clock and graphics 
function are built in refers to program management information 
as shown in Fig 21 when it becomes close to 21:00 on August 13, 
1999 and recognizes that sufficient empty space does exist in 
the recording medium 261 for recording the program "Total Solar 
Eclipse (second)" (noted as 1999/0813/21:00 in Fig 20) of which 
the recording time is 2 hours because the maximum recording time 
of the recording medium 261 is 12 hours and the total recording 
hours of the programs of which the program recording condition 
is "recorded" is 12 hours at 21:00 on August 13, 1999, 
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As shown in Fig 20 , the program erasure priority criterion 
is "broadcast start date and time" according to a prior art. 
Therefore, the data contains the contents of a program of which 
the broadcast start date and time is earlier are erased according 
to the priority. 

The program of which the broadcast start date and time 
is the earliest is the program "It Will be Sunny Tomorrow (sixth) " 
(noted as 1999/0728/20:00 in Fig 20) and the program of which 
the broadcast start date and time is the earliest next to this 
is the program "It Will be Sunny Tomorrow (seventh)" (noted as 
1999/0804/20:00 in Fig 20). 

The micro controller 240 wherein a clock and graphics 
function are built in judges that it is enough to erase the data 
containing the contents of "It Will be Sunny Tomorrow (sixth) " 
of which the recording time is 1 hour and the data containing 
the contents of "It Will be Sunny Tomorrow (seventh) " of which 
the recording time is 1 hour in order to carry out the recording 
of the program "Total Solar Eclipse (first) " of which the recording 
time is 2 hours and carries out a signal output of a command to 
erase these to the medium control part 60. 

The medium control part 60 inputs a command from the micro 
controller 24 0 wherein a clock and graphics function are built 
in and erases the data containing the contents of the program 
"It Will be Sunny Tomorrow (sixth)" and the data containing the 
contents of the program "It Will be Sunny Tomorrow (seventh) ." 
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The main tuner 10 receives the electric wave sent out from 
the broadcasting station (not shown) from the antenna 1 at 21:00 
on August 12, 1999 and extracts the data containing the contents 
of the program ''Total Solar Eclipse (second)" so as to carry out 
a signal output to the image/speech sound encoding processing 
part 30. The image/speech sound encoding processing part 30 
encodes a signal inputted from the main tuner 10 and carries out 
a signal output to the medium control part 60 . The medium control 
part 60 inputs a signal from the image/speech sound encoding 
processing part 3 0 and starts the writing in of the data containing 
the contents of the program ''Total Solar Eclipse (second)" to 
the recording medium 2 61. 

In addition, as has already been described, the program 
"It Will be Sunny Tomorrow (sixth)" and the program "It Will be 
Sunny Tomorrow (seventh) " are erased at the time when the program 
"Total Solar Eclipse (second)" is started to be recorded according 
to the program erasure priority criterion. In the case that the 
user strongly desires to watch the program "It Will be Sunny 
Tomorrow (sixth) " and the program "It Will be Sunny Tomorrow 
(seventh)," that is to say, these are the programs which must 
not be erased, it is disadvantageous. 

In this manner there is the problem that, when sufficient 
vacant space does not exist at the time of carrying out recording 
the programs which are judged to have the highest priority of 
erasure, according to the program erasure priority criterion, 
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are erased, even in the case that they are the programs the user 
does not desire to be erased. 

SUMMARY OF THE INVENTION 

Taking such a problem into consideration, the purpose of 
the present invention is to provide a program recording apparatus 
which is characterized in that the programs which must not be 
erased can be appropriately stored. 

The 1st invention of the present invention is a program 
recording apparatus comprising: ' 

a program information input unit inputting program 
information concerning programs; 

a program recording setting unit setting the recording j 

j 

of programs ; 

a recording unit writing and erasing data containing 
contents of said programs on a recording medium; and 

a management unit storing program information inputted 
from said program information input unit and recording said 
programs by said recording unit according to said setting for 
recording and independent of said setting for recording, 

wherein said program recording setting unit can carry out 
a comprehensive setting for recording which makes a plurality 
of pairs of recording/erasing operations; and 

in the case that a recording of a program which belongs 
to a program group comprising programs which have been 
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comprehensively set for recording is carried out, said recording 
unit may carry out the recording by erasing programs which have, 
already, been recorded before the recording is carried out and 
which belong to said program group. 

The 2nd invention of the present invention is a program 
recording apparatus according to the 1st invention characterized 
in that in the case that a recording of a program belonging to 
said program group is carried out, said recording unit carries 
out the recording by erasing the programs belonging to said program 
group, which have already been recorded before the recording is 
carried out . 

The 3rd invention of the present invention is a program 
recording medium characterizedby the recordingof programs and/or 
data in order to make a computer carry out the entire, or part 
of, the functions of the entire, or part of, the unit of the present 
invention according to the 1st or the 2nd invention, and 
characterized by being readable by computer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig 1 is a configuration diagram of a program recording 
apparatus described in embodiment 1 according to the present 
invention; 

Fig 2 is a list of electronic program information described 
in embodiment 1 according to the present invention; 

Fig 3 is a list of program management information described 
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in embodiment 1 according to the present inventions- 
Fig 4 is a list of program management information described 

in embodiment 1 according to the present inventions- 
Fig 5 is a list of program management information described 

in embodiment 1 according to the present inventions- 
Fig 6 is a list of program management information described 

in embodiment 1 according to the present inventions- 
Fig Visa display diagramof programmanagement information 

by each recording setter described in embodiment 1 according to 

the present inventions- 
Fig 8 is a display diagramof programmanagement information 

by each recording setter described in embodiment 1 according to 

the present inventions- 
Fig 9 is a configuration diagram of a program recording 

apparatus described in embodiment 2 according to the present 

invent ions- 
Fig 10 is a list of programmanagement information described 

in embodiment 2 according to the present inventions- 
Fig 11 isalistof programmanagement information described 

in embodiment 2 according to the present inventions- 
Fig 12 is a list of program erasure priority management 

information described in embodiment 2 according to the present 

inventions- 
Fig 13 is a list of program erasure priority management 

information described in embodiment 2 according to the present 
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invention; 

Fig 14 is a schematic diagram of a program management list 
comprising a program management table and a recording medium which 
is in a bar graph form as described in embodiment 2 according 
to the present invention; 

Fig 15 is a schematic diagram of a program management list 
comprising a program management table anda recording medium which 
is in a bar graph form as described in embodiment 2 according 
to the present invention; 

Fig 16 is a schematic diagram of a recording medium which 
is in a bar graph form as described in embodiment 2 according 
to the present invention: 

Fig 17 is a flow chart which describes the operation of 
the program recording apparatus described in embodiment 2 
according to the present invention; 

Fig 18 is a configuration diagram of a program recording 
apparatus according to a prior art; 

Fig 19 is a list of program management information according 
to a prior art; 

Fig 2 0 is a list of program management information according 
to a prior art; and 

Fig 21 is a list of programmanagement information according 
to a prior art . 

Description of Symbols 
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1 antenna 

10 main tuner 

2 0 sub -tuner 

21 data decoding processing part 

3 0 image/speech sound encoding processing part 

40 micro controller wherein a clock and graphics function 
are built in 

4 1 memory 

50 infrared remote controller 

51 infrared reception part 

60 medium control part 

61 recording medium 

70 image/speech sound decoding processing part 

80 image/speech sound/graphics switching part 

90 data display part 

91 CRT 

92 speaker 

140 micro controller wherein a clock and graphics function 

are built in 

150 infrared remote controller 

161 recording medium 

240 micro controller wherein a clock and graphics function 

are built in 

250 infrared remote controller 

2 61 recording medium 
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PREFERRED EMBODIMENTS OF THE INVENTION 

In the following the embodiments according to the present 
invention are described in reference to the drawings. 
(Embodiment 1) 

First, the configuration of a program recording apparatus 
according to the present embodiment 1 is described in reference 
to Fig 1. Here, Fig 1 is a configuration diagram of a program 
recording apparatus according to the present embodiment 1. 

The main tuner 10 is a unit carrying out a reception of 
an analog broadcast channel which becomes an object of recording 
from the antenna 1 . 

The sub-tuner 20 is a unit carrying out reception of 
electronic program information offered by a broadcasting station 
(not shown) from the antenna 1. The data decoding processing 
part 21 is a unit inputting a signal from the sub-tuner 20 and 
for carrying out extraction and decoding of electronic program 
information which is multiplexed between the vertical retrace 
line sections of a particular channel. Here, the unit formed 
of the sub-tuner 20 and the data decoding processing part 21 
according to the present embodiment 1 corresponds to the program 
information input unit of the present invention. 

The image/speech sound encoding processing part 3 0 is a 
part for inputting a signal from the main tuner 10 so as to carry 
out the encoding of a digital image/speech sound signal by MPEG, 
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or the like (the image/speech sound encoding processing part 30 
is not necessary in the case of reception of digital broadcasting) . 

The micro controller 40 wherein a clock and graphics 
function are built in is a unit predicting the shortage of vacant 
space of the recording medium 61 at the time of carrying out the 
writing in of the data containing the contents of a program which 
is set to be recorded by the medium control part 60 at the time 
when the program is set to be recorded by referring to program 
management information which includes, at least, program 
information, recording condition of the recording medium 61 and 
the setting condition for the recording of the programs. In 
addition, the micro controller 40 wherein a clock and graphics 
function are built in is a unit determining, in the case that 
the vacant space of the recording medium 61 is in the shortage 
state, the programs to be erased at the time when the writing 
in is carried out among the programs which have already been 
recorded or the programs which have already been set for recording 
according to a predetermined criterion including the criterion 
concerning the erasure possibility at the time when the writing 
in of the programs is carried out. 

Here, the micro controller 40 wherein a clock and graphics 
function are built in is a unit which can classify programs into 
program groups by using electronic program information, 
information inputted from a infrared remote controller 50 through 
the record indication by the user and time information. In 
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addition, the micro controller 40 wherein a clock and graphics 
function are built in is, as described below, a unit generating 
program management information as a graphic which can control 
the display by the data display part 90 according to the operation 
of the infrared remote controller 50 by the user. 

The memory 41 is a unit storing electronic program 
information, program management information and a work memory 
which is necessary for the operation of the micro controller 40 
wherein a clock and graphics function are built in. 

Here, a unit formed of the micro controller 4 0 wherein 
a clock and graphics function are built in and the memory 41 
according to the present Embodiment 1 corresponds to the 
management unit according to the present invention. 

In addition, the memory 41 stores electronic program 
information as shown in Fig 2 and program management information 
as shown in Fig 3. Here, Fig 3 is a list of program management 
information at 20:30 on August 12, 1999 which is described in 
the embodiment of the present invention, wherein the maximum 
recording time of the recording medium 61 is 12 hours and the 
total recording time of the programs of which the program recording 
conditions are "recorded" at 20:30 on August 12, 1999 is 10 hours. 
In addition, the program "Holiday in Los Angeles (Part 26 
Informer' s Report) " (noted as 1999/0816/21:00 in Fig 3) of which 
the recording time is 2 hours is set for recording in the vacant 
space for 2 hours. As described below, though the program 



- 19 - 



recording condition of the program Holiday in Los Angeles (Part 
26 Informer's Report)" is "recording," the erasure possibility- 
criterion of this program group indicates "non-erase" and, 
therefore, the recording setting for the program "Holiday in Los 
Angeles (Part 26 Informer' s Report) " cannot be cancelled without 
the indication of cancellation of the setting for recording by 
the user. 

The program management information consists of eleven 
items which are present time, maximum recording time, program 
erasure priority criterion, channel, program group, programgroup 
recording criterion, erasure possibility criterion of a program 
group, recording setter, a password, program recording condition 
(including broadcast start date and time and recording time) and 
total usage time. 

Here, the channel corresponds to a part of program 
information in the present invention. And, the program group 
corresponds to a part of the program information in the present 
invention. In addition, the program recording condition 
corresponds to a part of the recording condition of the above 
described recording medium and the above described setting 
condition for the recording of the programs in the present 
invention. And, the total usage time corresponds to a part of 
the recording condition of the recording medium in the present 
invention. In addition, the erasure possibility criterion of 
a program group in the present invention need not be included 
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in the program management information as in the present embodiment 
1 but, rather, may be managed separately from the program 
management information . 

The main items which form the program management 
information are described. 

The maximum recording time is the maximum value of the 
total recording time of the programs that can be recorded in the 
recording medium 61. Here, the maximum recording time of the 
recording medium 61 is 12 hours. 

The erasure possibility criterion of a program is a 
criterion, set by the user, for determining the priority of the 
erasure of the data containing the contents of the programs which 
have been recorded or set for recording, and the erasure 
possibility criterion of a program according to the present 
embodiment 1 is ^'broadcast start date and time" (that is to say, 
the data containing the contents of programs of which the broadcast 
start date and time is earlier are erased according to priority) . 
Here, the erasure possibility criterion of a program according 
to the present embodiment 1 corresponds to a predetermined 
criterion of the present invention by being combined with the 
program group erasure possibility criterion, which is described 
later. 

The channel is a broadcasting channel of a program. The 
program group is a series in the series information of the 
electronic program information which is offered by the 
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broadcasting station (not shown) . Here, the program group in 
the present embodiment 1 corresponds to the types of the programs 
according to the present invention. 

The program group recording criterion is a criterion, set 
for each program group, concerning the recording of the data 
containing the contents of programs and it is possible to select 
either "record the newest x times (x is substituted with a concrete 
numeral)" or "record every time" for each program group. 

The erasure possibility criterion of a program group is 
a criterion, set for each program group, concerning whether or 
not the data containing the contents of the programs must be erased 
and is either of "erasable" or "non-erasable . " Here , the erasure 
possibility criterion of aprogram group in the present Embodiment 
1 corresponds to the program group erasure possibility criterion 
according to the present invention, and is an item which is not 
included in the program management information according to a 
prior art . 

The recording setter is a registered name of a recording 
setter which is set by the recording setter and is an item which 
is not included in the program management information according 
to a prior art. The password indicates whether or not a personal 
identification number of the recording setter exists, which is 
set by the recording setter and is an item which is not included 
in the program management information according to a prior art. 

The program recording condition is a condition concerning 
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the recording of the programs and is any of "set for recording," 
'"recorded" and "recording." Here, in the column of the program 
recording condition the broadcast start date and time of the 
programs and the recording time (noted in parentheses) of the 
programs are also described. Here, the broadcast start date and 
time of the programs in this column also represent program titles 
and, for example, the program "Total Solar Eclipse (first)" in 
Fig 2 is noted as 1999/0812/21 : 00 in Fig 4 . The total usage time 
is the total of the recording time of the programs which have 
been recorded or set for recording in a program group. 

The infrared remote controller 5 0 is a unit commanding 
the power source control, channel switching, setting for recording 
a program, password input of the recording setter, or the like, 
to the micro controller 40 wherein a clock and graphics function 
are built in through the infrared reception part 51. Here, a 
unit which consists of the infrared remote controller 50 and the 
infrared reception part 51 in the present embodiment 1 corresponds 
to a program recording setting unit according to the present 
invention . 

The medium control part 60 is a part for inputting a signal 
from the image/speech sound encoding processing part 30 and the 
micro controller 40 wherein a clock and graphics function are 
built in so as to carry out the writing in and erasure of the 
data in the recording medium 61. Here, the medium control part 
6 0 in the present embodiment 1 corresponds to a recording unit 
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according to the present invention. 

The image/speech sound decoding processing part 7 0 is a 
part for inputting a signal from the medium control part 60 so 
as to carry out the decoding of a digital image/speech sound signal . 

The image/speech sound/graphics switching part 80 is a 
part for inputting a signal from the main tuner 10, the micro 
controller 40 wherein a clock and graphics function are built 
in and the image/speech sound decoding processing part 70 so as 
to carry out output switching between image, speech sound and 
graphics . 

The data display part 90 is a part for inputting a signal 
from the image/speech sound/graphics switching part 8 0 so as to 
render image and speech sound on a CRT 91 and a speaker 92 . 

The operation of a program recording apparatus according 
to the present embodiment 1 which has such a configuration as 
the above is described in reference to Figs 1 to 8 . 

First, reception of electronic program information which 
isprovidedby abroadcastingstation (not shown) and the operation 
of carrying out the formation of program management information 
in the program recording apparatus according to the present 
embodiment 1 are described. Here, the electronic program 
information according to the present embodiment 1 is shown in 
Fig 2 . 

The sub-tuner 20 receives electric waves sent out from 
the broadcasting station (not shown) at the antenna 1 and extracts 
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data which has the electronic program information so as to carry- 
out a signal output to the data decoding processing part 21 . The 
data decoding processing part 21 decodes a signal inputted from 
the sub- tuner 2 0 and carries out a signal output to the micro 
controller 40 wherein a clock and graphics function are built 
in . The micro controller 40 wherein a clock and graphics function 
are built in inputs a signal from the data decoding processing 
part 21 and outputs this to the memory 41. 

The memory 41 inputs a signal from the micro controller 
40 wherein a clock and graphics function are built in and stores 
the electronic program information as shown in Fig 2. 

In addition, the micro controller 40 wherein a clock and 
graphics function are built in refers to the electronic program 
information, the recording condition of the recording medium 61 
and the condition of the programs set for recording and forms 
the program management information as shown in Fig 3 so as to 
output this into the memory 41. 

The memory 41 inputs a signal of the program management 
information from micro controller 4 0 wherein a clock and graphics 
function are built in, which is stored. 

Next, the operation of the program recording apparatus 
according to the present embodiment 1 when carrying out the 
recording setting of the program group ''Total Solar Eclipse" 
according to the record indication by the recording setter A at 
20:30 on August 12, 1999 is described in detail. 
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The infrared remote controller 50 inputs a signal which 
commands the recording of the program group ''Total Solar Eclipse" 
according to the record indication by the recording setter A into 
the micro controller 40 wherein a clock and graphics function 
are built in through the infrared reception part 51. Here, the 
contents of the record indication by the recording setter A are 
that the channel is "12," the program group is "Total Solar 
Eclipse, " the program group recording criterion is "record every 
time," the program group erasure possibility criterion is 
"non-erasable," the recording setter is "A" and the password is 
"nil , " 

The micro controller 40 wherein a clock and graphics 
function are built in inputs a signal of the above described record 
indication from the infrared remote controller 50. 

The micro controller 40 wherein a clock and graphics 
function are built in refers to the electronic program information 
as shown in Fig 2 based on the input signal and recognizes that 
the program group "Total Solar Eclipse" consists of a program 
"Total Solar Eclipse (first)" which is broadcast from 21:00 on 
August 12, 1999 and of which the recording time is 2 hours and 
a program "Total Solar Eclipse (second) " which is broadcast from 
21:00 on August 13, 1999 and of which the recording time is 2 
hours and then refers to the program management information as 
shown in Fig 3 so as to make judgments as follows. 

The micro controller 40 wherein a clock and graphics 
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function are built in recognizes that sufficient vacant space 
exists in the recording medium 61 at the time when the writing 
in of the data containing the contents of the program ''Total Solar 
Eclipse (first) " of which the recording time is 2 hours is carried 
out (that is to say, at 21:00 on August 12, 1999) , because the 
maximum recording time of the recording medium 61 is 12 hours 
and the total recording time of the programs of which the program 
recording conditions are "recorded" at 21:00 on August 12, 1999 
is 10 hours . Accordingly, the micro controller 40 wherein a clock 
and graphics function are built in judges that the data containing 
the contents of the program "Total Solar Eclipse (first)" may 
be written in in the vacant space for 2 hours. 

The micro controller 40 wherein a clock and graphics 
function are built in recognizes that sufficient vacant space 
does not exist in the recording medium 61 at the time when the 
writing in of the data containing the contents of the program 
"Total Solar Eclipse (second) " of which the recording time is 
2 hours is carried out (that is to say, at 21:00 on August 13, 
1999) , because the maximum recording time of the recording medium 
61 is 12 hours and the total recording time of the programs of 
which the program recording conditions are "recorded" at 21:00 
on August 13, 1999 is 12 hours . Accordingly, the micro controller 
4 0 wherein a clock and graphics function are built in judges that 
the data containing the contents of the program which has been 
recorded at 21:00 on August 13, 1999 must be erased in order to 
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carry out the recording of the program "Total Solar Eclipse 
(second)" according to the record indication by the recording 
setter A. 

As described above the program erasure priority criterion 
in the present embodiment 1 is a "broadcast start date and time." 
Accordingly, among the data of which the program group erasure 
possibility criterion is "erasable" the data containing the 
program contents of which the broadcast start date and time is 
the earliest is erased according to the priority. 

The program of which the broadcast start date and time 
is the earliest is the program "It Will be Sunny Tomorrow (sixth) " 
(which is noted as 1999/0728/20:00 in Fig 3) and the program of 
which the broadcast start date and time is the earliest next to 
this is the program "It Will be Sunny Tomorrow (seventh) " (which 
is noted as 1999/0804/20:00 in Fig 3) . However, both of those 
programs belong to the program group "It Will be Sunny Tomorrow" 
and the program group erasure possibility criterion which is set 
for the program group "It Will be Sunny Tomorrow" is 
"non-erasable . " 

The program of which the broadcast start date and time 
is the third earliest is the program "Holiday in Los Angeles (Part 
25 Secret)" (which is notedas 1999/0809/21 : 00 in Fig 3 ) . However, 
this program belongs to the program group "Holiday in Los Angeles" 
and the program group erasure possibility criterion which is set 
for the program group "Holiday in Los Angeles" is "non-erasable . " 
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The micro controller 40 wherein a clock and graphics 
function are built in judges that the program "Professional 
Baseball A vs . B (the eighth game)" (which is noted as 
1999/0810/18:00 in Fig 3) of which the recording time is 3 hours 
must be erased and the data containing the contents of the program 
"Total Solar Eclipse (second)" of which the recording time is 
2 hours may be written in in a part of the vacant space, which 
is generated by the erasure of the above program, for 3 hours. 

The micro controller 40 wherein a clock and graphics 
function are built in recognizes that sufficient vacant space 
does not exist in the recording medium 61 at the time when the 
writing in of the data containing the contents of the program 
''Holiday in Los Angeles (Part 26 Informer's Report)" (which is 
noted as 1999/0816/21:00 in Fig 3) , of which the recording time 
is 2 hours, into the recording medium 61 is carried out (that 
is to say, at 21:00 on August 16, 1999), because the maximum 
recording time of the recording medium 61 is 12 hours and the 
total recording time of the programs of which the program recording 
conditions are "recorded" at 21:00 on August 16, 1999 is 11 hours. 

The micro controller 40 wherein a clock and graphics 
function are built in judges that the program "News Seven (August 
11)" (which is noted as 1999/0811/07:00 in Fig 3) of which the 
recording time is 1 hour must be erased at 21:00 on August 16, 
1999 and the data containing the contents of the program "Holiday 
in Los Angeles (Part 2 6 Informer' s Report) " of which the recording 
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time is 2 hours may be written in in the vacant space for 2 hours 
in total, 1 hour of which is generated by the erasure of the above 
program and 1 hour of which previously existed without carrying 
out erasure . 

The micro controller 40 wherein a clock and graphics 
function are built in accepts the recording of the program group 
"Total Solar Eclipse" based on the above described judgment as 
the record indication by the recording setter A and updates the 
program management information as shown in Fig 3 into the program 
management information as shown in Fig 4. Here, Fig 4 is a list 
of updated program management information at 20:30 on August 12, 
1999 which is described in the embodiments of the present invention, 
which is different from Fig 3 in the point that information 
concerning the program group "Total Solar Eclipse," is written 
in. Here, the program "Prof ess ional Baseball A vs . B (the eighth 
game)" (which is noted as 1999/0810/18 : 00 in Fig 4 ) and the program 
"News Seven (August 11)" (which is noted as 1999/0811/07:00 in 
Fig 4) which are the programs intended to be erased have x marks 
attached. 

The micro controller 40 wherein a clock and graphics 
function are built in stores the updated program management 
information in the memory 41 . And the micro controller 4 0 wherein 
a clock and graphics function are built in commands the speaker 
92 to output the speech sound display "setting for recording is 
complete . " 
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The speaker 92 inputs the command from the micro controller 
40 wherein a clock and graphics function are built in and outputs 
the speech sound display "setting for recording is complete." 

Next, the operation of the program recording apparatus 
in the present embodiment 1 when carrying out the selection change 
of the programs intended to be erased according to the manual 
operation by the recording setter A at 20:40 on August 12, 1999 
is described in detail. 

The infrared remote controller 50 outputs a signal of a 
command to display the management information as shown in Fig 
7 on the CRT 91 through the infrared reception part 51 according 
to the indication by the recording setter A, Here, Fig 7 is a 
display diagram of the program management information which is 
simplified for each recording setter at 20:40 on August 12 , 19 9 9 
which is described in the embodiments of the present invention 
(here the program management information concerning the program 
group "Professional Baseball A vs. B," for which a password has 
been set, is not displayed without inputting a password of the 
recording setter A) . 

The infrared remote controller 50 follows the indication 
by the recording setter A and designates the program "News Seven 
(August 12) " (which is noted as 1999/0812/07: 00 inFig 7) instead 
of the program ^^News Seven (August 11) " (which is noted as 
1999/0811/07:00 in Fig 7) as a program which is erased at 21:00 
on August 16, 1999 in order to record the program "Holiday in 
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Los Angeles (Part 26 Informer's Report)." 

The micro controller 40 wherein a clock and graphics 
function are built in judges that it is sufficient for the program 
''News Seven (August 12)" (which is noted as 1999/0812/07:00 in 
Fig 7) of which the recording time is 1 hour to be designated 
instead of the program "News Seven (August 11)" (which is noted 
as 1999/0811/07:00 in Fig 7) of which the recording time is 1 
hour as a program which is erased for recording the program "Holiday 
in Los Angeles (Part 26 Informer's Report)." 

The micro controller 40 wherein a clock and graphics 
function are built in updates the program management information 
simplified for each recording setter as shown in Fig 7 into the 
program management information simplified for each recording 
setter as shown in Fig 8. Here, Fig 8 this display of the program 
management information simplified for each recording setter at 
20:41 on August 12, 1999 which is described in the present 
embodiment 1. In addition, the micro controller 40 wherein a 
clock and graphics function are built in updates the program 
management information as shown in Fig 4 into the program 
management information as shown in Fig 5 . Here , Fig 5 is a display 
of the program management information at 20:41 on August 12, 1999 
which is described in the present embodiment 1 wherein the program 
"News Seven (August 12)" (which is noted as 1999/0812/07:00 in 
Fig 7) is designated instead of the program "News Seven (August 
11)" (which is noted as 1999/0811/07:00 in Fig 7) as a program 
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which is erased for recording the program ^'Holiday in Los Angeles 
(Part 26 Informer's Report)." 

The micro controller 40 wherein a clock and graphics 
function are built in stores the updated program management 
information in the memory 41. In addition, the micro controller 
40 wherein a clock and graphics function are built in commands 
the speaker 92 to output the speech sound display ''update of the 
setting for recording is complete." 

The speaker 92 inputs the command from the micro controller 
40 wherein a clock and graphics function are built in and outputs 
the speech sound display "update of the setting for recording 
is complete." 

Next, the operation of the program recording apparatus 
in the present embodiment 1 when carrying out recording of the 
program "Total Solar Eclipse (second)" at 21:00 on August 13, 
1999. 

The micro controller 40 wherein a clock and graphics 
function are built in refers to the program management information 
(not shown) at 21:00 on August 13, 1999 when that time approaches 
and outputs a command signal, to the medium control part 60, to 
erase the data containing the contents of the program 
"Professional Baseball A vs . B (the eighth game) " (which is noted 
as 1999/0810/18:00 in Fig 5 for example). 

The medium control part 60 inputs the command from the 
micro controller 40 wherein a clock and graphics function are 
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built in and erases the data containing the contents of the program 
''Professional Baseball A vs . B (the eighth game) ." 

The main tuner 10 receives the electric wave sent out from 
the broadcasting station (not shown) when it becomes 21:00 on 
August 12, 1999 at the antenna 1 and extracts the data containing 
the contents of the program "Total Solar Eclipse (second)" so 
as to carry out a signal output to the image/speech sound encoding 
processing part 30. 

The image/speech sound encoding processing part 3 0 encodes 
the signal inputted from the main tuner 10 and carries out a signal 
output to the medium control part 60. 

The medium control part 60 inputs a signal from the 
image/speech sound encoding processing part 3 0 and starts the 
writing in of the data containing the contents of the program 
"Total Solar Eclipse (second)" to the recording medium 61. In 
addition, the medium control part 60 outputs, to the micro 
controller 40 wherein a clock and graphics function are built 
in, a signal for starting the writing in of the data containing 
the contents of the program "Total Solar Eclipse (second)" to 
the recording medium 61. 

The micro controller 40 wherein a clock and graphics 
function are built in updates the program management information 
as shown in Fig 6, and stores this in the memory 41, Here, Fig 
6 is a list of the program management information at 21:00 on 
August 13, 1999 which is described in the present embodiments 
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wherein the program recording condition of the program "Total 
Solar Eclipse (first)" is already "recorded" while the program 
recording condition of the program "Total Solar Eclipse (second) " 
is "recording." In addition, the data containing the contents 
of the program "Professional Baseball A vs . B (the eighth game) " 
has been erased. 

Here, though the program group recording criterion, the 
programgroup erasure possibility criterion, the recording setter 
and the password in the present embodiment 1 have not been changed 
after being set as in the above described embodiments, they may 
be arbitrarily changed at any time without limiting the invention 
to the above . 

In addition, in the case that the recording medium of the 
present invention carries out the recording of a program, which 
belongs to a program group consisting of the programs which are 
comprehensively set for recording, the recording may be carried 
out by erasing the programs which have already been recorded prior 
to carrying out this recording and which belong to the program 
group. For example, under the same circumstances as in the above 
described embodiment 1, there may occur a case wherein the 
comprehensive setting for the recording of the program group 
"Total Solar Eclipse" is carried out by erasing the recording 
of the program "Total Solar Eclipse (first)" in order to carry 
out the recording of the program "Total Solar Eclipse (second) ." 
In this case the recording of the program "Total Solar Eclipse 
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(second) of which the broadcast starts at 21:00 on August 13, 
1999, is carried out by erasing the program "Total Solar Eclipse 
(first)" and, therefore, the erasure of the program "Prof essional 
Baseball A vs . B (the eighth game)" is not carried out at this 
point in time. Here, when the recording of the program "Total 
Solar Eclipse (second) " is complete the vacant space of the 
recording medium 61 is eliminated. Accordingly, in order to carry 
out the recording of the program "Holiday in Los Angeles (Part 
26 Informer's Report) ," of which the broadcast starts at 21:00 
on August 16, 1999, the erasure of the program "Professional 
Baseball A vs . B (the eighth game)" is carried out. Here, the 
recording time of the program "Holiday in Los Angeles (Part 2 6 
Informer's Report)" is 2 hours while the recording time of the 
program "Professional Baseball A vs . B (the eighth game)" is 3 
hours and, therefore, when the recording of the program "Holiday 
in Los Angeles (Part 2 6 Informer' s Report) " is complete the vacant 
space of 1 hour is created in the recording medium 61 . In addition, 
in this case, the erasure of the program "News Seven (August 12) " 
is not carried out . 

In this way, the program which in non- erasable can be 
appropriately stored . 
( Embodiment 2 ) 

At first the configuration of aprogram recording apparatus 
according to the present embodiment 2 is described in reference 
to Fig 9. Here, Fig 9 is a configuration view of the program 
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recording apparatus in the present embodiment 2 . 

The micro controller 14 0 wherein a clock and graphics 
function are built in is a unit to predict, at a point in time 
when a program is set for recording, the shortage of the vacant 
space in the recording medium 161 at the time when the medium 
control part 60 carries out the writing in, of the data containing 
the contents of the program which has been set to be recorded, 
to the recording medium 161 by referring to, at least, the program 
group information, the recording condition of the recording medium 
161 and the program management information which includes the 
setting condition for the recording of the programs . In addition, 
the micro controller 140 wherein a clock and graphics function 
are built in is a unit determining the programs which should be 
erased at the point in time of carrying out the recording among 
the programs which have already been recorded and which have 
already been set for recording according to a predetermined 
criterion including a criterion concerning erasure possibility 
at the point in time of the carrying out of the above described 
writing in of the program in the case that the vacant space of 
the recording medium 161 runs short. 

Here , the micro controller 140 wherein a clock and graphics 
function are built in is a unit which can produce the program 
management information as a graphic as described below and which 
can control the display through the data display part 90 according 
to the operation of the infrared remote controller 150 by the 



user. Here, the unit formed of the micro controller 140 wherein 
a clock and graphics function are built in and the memory 41 in 
the present embodiment 2 correspond to the management unit of 
the present invention. 

The memory 41 stores the electronic program information 
(not shown) provided by the broadcasting station and the program 
management information as shown in Fig 10 at 10:00 on April 9, 
1997 . 

The program management information is formed of seven 
items: present time, maximum recording capacity, program title 
and channel, program recording capacity (that is to say, size 
of the data containing the contents of a program) , broadcast start 
date and time, number of playbacks/dubbings and erasure 
possibility. Here, the erasure possibility in the present 
embodiment 2 is either of "erasable" or "non-erasable" based on 
the indication by the user and this corresponds to the criterion 
concerning the erasure possibility of the present invention. In 
addition, the program recording capacity in the present embodiment 
2 corresponds to the recording condition of the recording medium 
and the setting condition for the recording of the programs, of 
the present invention. In addition, the program title, channel 
and broadcast start date and time correspond to part of the program 
information in the present invention. 

In addition, the program management information contains 
the already recorded capacity, vacant capacity, re-writable 
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capacity, non-erasable capacity, capacity set for recording and 
capacity which is able to be set for recording. The already 
recorded capacity is the total sum of the capacity which already 
contains recorded programs . The vacant capacity is the 
difference between the maximum recording capacity and the already 
recorded capacity. The re-writable capacity is the total of the 
capacity of the recorded programs wherein the erasure possibility 
is "erasable." The non-erasable capacity is the sum of the 
capacity of the recorded programs wherein the erasure possibility 
is "non-erasable." The capacity which is set for recording is 
the sum of the capacity of the programs which are set for recording . 
The capacity which is able to be set for recording is the difference 
between the re-writable capacity and the capacity which is set 
for recording. 

In addition, the memory 41 stores program erasure priority 
management information as shown in Fig 12 at 10:00 on April 9, 
1997 . 

The program erasure priority management information is 
formed of seven items: present time, maximum recording capacity, 
program erasure priority criterion (formed of the two items of 
playback number and broadcast start date and time) , program title, 
program recording capacity, erasure priority and erasure plan. 

The program erasure priority criterion is the combination 
of the playback number and the broadcast start date and time. 
That is to say, the programs are categorized into any of the groups : 
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''playback once, " "playback twice or more, " "no playback" and "set 
for recording" according to the playback number and the recording 
condition while the erasure priority becomes higher in the order 
of "playback one," "playback twice or more," "no playback" and 
"set for recording, Inaddition, within the same group the earlier 
the broadcast start date and time the higher the erasure priority 
given to the program. Here, no erasure priority is given to a 
program of which the above described user indication of erasure 
possibility is "non-erasable." Accordingly, though the problem 
"Baseball ab vs. cd 12" is categorized in the group "set for 
recording, " the setting for the recording of the program "Baseball 
ab vs. cd 12" is not cancelled without the indication of 
cancellation of the setting for the recording by the user since 
the indication of the erasure possibility is set as 
"non-erasable . " 

Here , the program erasure priority criterion in the present 
embodiment 2 corresponds to a predetermined criterion of the 
present invention by being combined with the above described 
indication of the erasure possibility by the user. 

The infrared remote controller 15 0 is a unit commanding 
the setting for the recording of the programs, replay or dubbing 
of the programs, or the like, to the micro controller 140 wherein 
a clock and graphics function are built in through the infrared 
reception part 51. Here, the unit formed of the infrared remote 
controller 150 and the infrared reception part 51 according to 
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the present embodiment 2 corresponds to the program recording 
setting unit of the present invention. 

The medium control part 60 is a part which inputs a signal 
from the image/speech sound encoding processing part 3 0 and the 
micro controller 40 wherein a clock and graphics function are 
built in and carries out the writing in and the erasure of the 
data in the recording medium 161 of which the maximum recording 
capacity is 8.5 GB . Here, the medium control part 60 according 
to the present embodiment 2 corresponds to the recording unit 
of the present invention. 

The data display part 90 is a part which inputs a signal 
from the image/speech sound decoding processing part 70 and 
renders the image and the speech sound on the CRT 91 and the speaker 
92 . 

The operation of the program recording apparatus according 
to the present embodiment 2 which has such a configuration as 
in the above is described in reference to Figs 9 to 17. 

The operation of the program recording apparatus in the 
present embodiment 2 when carrying out the setting for recording 
the program "Baseball ab vs. cd 13" at 10:00 on April 10, 1997 
is described in detail in reference to Fig 17. Here, Fig 17 is 
a flow chart for describing the operation of the program recording 
apparatus according to the present embodiment 2 when carrying 
out the setting for recording. 

The infrared remote controller 150 inputs a command signal 
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to record the program "Baseball abvs . cdl3" to the microcontroller 
140 wherein a clock and graphics function are built in through 
the infrared reception part 51 according to the recording 
indication by the user. Here, the contents of the recording 
indication by the recording setter A are as follows : the channel 
is "6 , " the program title is "Baseball ab vs . cd 13" and the erasure 
possibility is "non-erasable." 

The micro controller 140 wherein a clock and graphics 
function are built in inputs a signal of the above described 
recording indicationfrom the infraredremotecontroller 150 (SI) . 

The micro controller 14 0 wherein a clock and graphics 
function are built in refers to the above described electronic 
program information and recognizes that the program "Baseball 
ab vs . cd 13" is a program which is broadcast from 18 : 00 on April 
12 , 1997 and the program recording capacity is 1 . 5GB . In addition, 
the micro controller 140 wherein a clock and graphics function 
are built in refers to the program management information as shown 
in Fig 10 and recognizes that sufficient vacant space does not 
exist in the recording medium 161 at the point in time (that is 
to say, at 18:00 on April 12, 1997) of the carrying out of the 
writing in, to the recording medium 161, of the data containing 
the contents of the program "Baseball ab vs. cd 13." Because 
the maximum recording capacity of the recording medium 161 is 
8 . 5GB and the sum of the program recording capacity of the programs 
which have been recorded at 18:00 on April 12 , 1997 is 8 . 5GB and. 
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therefore, it cannot be said that sufficient vacant space does 
not exist for recording the program "Baseball ab vs. cd 13" of 
which the program recording capacity is 1.5GB (S2, S3). 

The micro controller 14 0 wherein a clock and graphics 
function are built in refers to the program erasure priority 
management information as shown in Fig 12 and judges that the 
program "News CDF" of which the program recording capacity is 
1GB and the program "English Conversation 3" of which the program 
recording capacity is 0 . 5GB are erased at 18 : 00 on April 12 , 1997 
so that the recording of the program "Baseball ab vs. cd 13" of 
which the program recording capacity is 1 . 5GB may be carried out 
(S4, S5) . 

The micro controller 40 wherein a clock and graphics 
function are built in outputs a command signal to display the 
program management list as shown in Fig 14 on the CRT 91 to the 
data display part 9 0 through the image/speech sound graphics 
switching part 80 in order to not if y this judgment to user. Here, 
Fig 14 is a schematic diagram of the program management table 
which is described in the present embodiment 2 and of the program 
management list comprising the recording medium 161 which is made 
into a bar graph so that the usage condition can be easily be 
seen . 

Here , the program management table consists of seven items : 
present time, broadcast start date and time, program title, 
program recording capacity, erasure priority (including 
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indication of a program for which ''non- erasable" is designated) , 
erasure plan and check box for manual setting of erasure/ recording 
release. In addition, in the lower part of the program management 
table, a button which has a "return" symbol to call back the 
immediately preceding screen and a button which has a "release" 
symbol for confirming the manual erasure/recording release 
through the GUI utilization are displayed. 

The data display part 90 inputs a signal from the micro 
controller 40 wherein a clock and graphics function are built 
in and displays a program management table as shown in Fig 14 
on the screen of the CRT 91 (S6) . 

The infrared remote controller 150 designates a program 
"Drama XYZ" as a program which is to be erased at 18 : 00 on August 
12, 1997 according to the indication of the user. In addition, 
the infrared remote controller 150 changes the condition of 
erasure possibility of the program "English Conversation 3" from 
"erasable" to "non-erasable" according to the indication of the 
user (S7) . 

The micro controller 140 wherein a clock and graphics 
function are built in inputs a signal from the infrared remote 
controller 150 and updates the program management list as shown 
in Fig 14 to a program management list as shown in Fig 15 (S8) . 
Here, Fig 15 is a schematic diagram of a program management list 
which comprises the updated program management table and a 
recording medium 161 which is shown in bar graph form so that 
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the utilization conditions can be easily seen. 

The micro controller 140 wherein a clock and graphics 
function are built in judges that it is sufficient for the program 
''News CDF," of which the program recording capacity is 1GB, and 
the program "Drama XYZ, " of which the program recording capacity 
is 1GB, to be erased at the point in time when the writing in 
of the data containing the contents of the program "Baseball ab 
vs. cd 13" of which the program recording capacity is 1.5GB to 
the recording medium 161 is carried out (S2, S3, S4, S5, S6, S7) . 

The micro controller 140 wherein a clock and graphics 
function are built in accepts the recording of the program 
"Baseball Game ab vs. cd 13" as the recording indication of the 
user based on the above described judgment and updates the program 
management information as shown in Fig 10 to the program management 
information as shown in Fig 11 . Here , Fig 11 is a display diagram 
of the program management information at 10:10 on April 9, 1997 
which is described in the embodiment of the present invention. 
In addition, the micro controller 40 wherein a clock and graphics 
function are built in updates the program erasure priority 
management information as shown in Fig 12 to the program erasure 
priority management information as shown in Fig 13. Here, Fig 
13 is a display diagram of the program erasure priority management 
information at 10:10 on April 9, 1997 which is described in the 
embodiment of the present invention. 

The micro controller 40 wherein a clock and graphics 



- 45 - 



function are built in stores the program management information 
as shown in Fig 11 and the program erasure priority management 
information as shown in Fig 13 in the memory 41. And, the micro 
controller 40 wherein a clock and graphics function are built 
in commands the output of the speech sound indication "setting 
for recording is complete" to the speaker 92 . 

The speaker 92 inputs the command from the micro controller 
40 wherein a clock and graphics function are built in and outputs 
the speech sound indication ''setting for recording is complete . " 

Here , a considerable display area of the screen is necessary 
for displaying the program management table as shown in Fig 15 
and, therefore, only the display of the recording medium 161 which 
is shown in a bar graph form may be carried out as shown in Fig 
16 in accordance with the wish of the user. In addition, the 
recording capacity of the recording medium 161 which is in a bar 
graph form may be displayed by assumption value of the utilization 
time (forexample, 1 . 5 hours in high quality screen mode) . Here, 
Fig 16 is a schematic diagram of the recording medium 161 as shown 
in a bar graph form so that the utilization conditions, which 
are described in the present embodiment 2, can be easily viewed. 

In this way, a management method such as storage and erasure 
of the data can be appropriately displayed. 

Here, the program management information in the present 
invention is not necessarily formed of channel, program group, 
program group recording criterion, program group erasure 
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possibility criterion, recording setter, password, program 
recording conditions and recording time but , rather, for example, 
information which depends on the contents of the data may be added 
to this and, in short, it may be the information for managing 
the programs . 

In addition, the types of programs of the present invention 
need not be a program group based on series information which 
is offered by the broadcasting station as in the above described 
embodiment 1 but, rather, may be genres of the programs customized 
by theuserand, in short, maybe a concept for properly categorizing 
the programs. For example, the types of programs of the present 
invention may be determined based on content titles included in 
the electronic program information of the image/speech sound 
contents and the category which is the attribute information of 
the contents , names of television personalities , content of series 
information which are broadcast in sequence, summary of the 
contents and key words which are included therein, or the like, 
or may be determined based on the original identification 
information, irrespective of electronic program 
information, which is inputted by the user when carrying out the 
recording or setting for recording. 

In addition, the program management information according 
to the present invent ion need not be formed of present time, maximum 
recording capacity, program title and channel , program recording 
capacity (that is to say, the size of the data which containing 
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the contents of the program) , broadcast start date and time , number 
of playbacks /dubbings and erasure possibility as in the above 
described embodiment 2 but , rather, forexample, information which 
depend on the contents of the data may be added to this and, in 
short, it may be the information for managing the programs. 

In addition, the program information according to the 
present invent ion need not be electronicprogram guide information 
of f eredby the broadcast ing station through electric wave delivery 
as in the above described embodiments 1 and 2 but, rather, may 
be program guide information, offered by the recording medium 
which is attached to, for example, publications and, in short, 
may be information with respect to the programs for forming the 
program management information. 

In addition, the setting for recording the programs 
according to the present invention need not be accepted as the 
recording indication, as in the above described embodiments 1 
and 2 but , rather, maybe rejected in the case that it is impossible 
to carry out recording as the recording indication at the point 
in time when the recording indication is carried out. 

In addition, the criterion with respect to the erasure 
possibility according to the present invention need not be set 
for each program type as in the above described embodiments 1 
and 2 but, rather, may be set individually for each program. 

In addition, the criterion with respect to the erasure 
possibility according to the present invention need not be 
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constant regardless of the elapse of time as in the above described 
embodiments 1 and 2 but, rather, may vary according to the elapse 
of time such that it is non-erasable for only a preset period 
and becomes erasable after the period has elapsed. 

In addition, the recording of the program according to 
the present invention need not be started according to the setting 
for the recording which is carried out by the user in advance 
as in the above described embodiments 1 and 2 but, rather, may 
be started immediately by the recording indication of the user. 

In addition, the function of each component of the program 
recording apparatus of the present invention may be implemented 
with the dedicated hardware and may be implemented with software 
through the program of the computer. 

In addition, the entire, or part of, the function of the 
entire, or part of, the unit of each of the above described 
embodiments may be implemented as an operation of the computer 
which uses a program recorded medium such as an optical disk or 
an optical magnetic disk characterized by recording program and/or 
data for implementing the above function by computer so that the 
read-out program and/or data work cooperatively with the computer 
to implement the function. 

As is clear from the above description: 

The first aspect of the present invention corresponding 
to Claim 1 can provide a program recording apparatus characterized 
by the appropriate management of storage, erasure, or the like. 
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of data. 

The second aspect of the present invention corresponding 
to Claim 2 can provide a program recording apparatus characterized 
by, in addition to the above described effects, the practical 
storage of data. 

The third aspect of the present invention corresponding 
to Claim 3 can provide a program recording medium characterized 
by the appropriate management of storage, erasure, or the like, 
of data for each type of program. 
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